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Glossary: 
Definitions of relevancy for the "flux concept" 

in ozone risk assessment 

G. WIESER, R. MATYSSEK, R.C. MUSSELMAN, A.S. LEFOHN, W.J. MASSMAN 

The following definitions have been formulated with 
reference, in particular, to Musselman et al. (2006; 
see below): 

1) Concentration [mol m-3]: Molar density of 
ozone or the number of moles of ozone per unit 
volume of air. Concentration is sometime 
expressed as a mixing ratio of mass (or volume) 
of ozone per mass (or volume) of air, in units of 
ppm, ppb, or nl I-1. 

2) Exposure [mol m-3 h]: Product of the instanta­
neous ozone concentration in the vicinity of the 
vegetation times duration of the presence of 
ozone, i.e. integral of ozone concentration in the 
ambient air over time. Seasonal or daily averages 
of the instantaneous ozone concentration have 
been referred to as exposure indices. The term 
'plant-external ozone dose' has been used, but 
the term is inaccurate and should be omitted. 
Exposure is sometimes expressed in mixing ratio 
units, ppb h; ppm h. 

3) Surface ozone flux [nmol m-2 s-1]: Transfer of 
ozone per unit of ground surface area from the 
ambient air to plant surfaces (including non­
stomatal leaf surfaces and stomata) and non­
plant surfaces (e.g. soil, water, snow/ice, other 
materials). "Total ozone uptake" has been used 
as a synonym - however, this expression is inac­
curate and should be omitted for clarity. Rather, 
this parameter represents the "rate of ozone 
deposition" towards surface areas (see 9). 

4) Stomatal flux (or uptake rate) [nmol m-2 s-1]: 
Instantaneous rate of ozone transfer per unit of 
leaf or ground surface area through stomata into 
the sub-stomatal cavity of leaves, i.e. the passage 
of ozone molecules (moles) into leaves; a tempo-
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rally dynamic measure of the rate of ozone, 
which enters the leaf via the stomata. 
This stomatal flux is defined per unit ground 
surface area because measurements and model­
ling of ozone flux use per unit of ground area. 
However, it is recognized that stomatal flux esti­
mated per unit area of leaf surface is more 
physiologically appropriate. 

5) Stomatal uptake [mmol m-2]: Cumulative 
stomatal ozone flux or uptake rate of ozone over 
a period of time (e.g. day, season, year), i.e. 
amount of ozone molecules (moles) passing 
through the stomata into leaves during a specific 
time period. Hence, the amount of ozone taken 
up over time represents the physiologically rele­
vant ozone dose (see 8) or "intake" of ozone 
(sensu medical definitions). 

6) Stomatal dose [mmol m-2]: synonymous to (5); 
integral of the stomatal ozone flux or uptake rate 
of ozone over a period of time (e.g. day, season, 
year), i.e. the amount of ozone (moles) passing 
through the stomata into leaves during a specific 
time period (represents the physiologically 
relevant ozone "intake" sensu medical 
definitions). 

7) Effective stomatal ozone flux (or uptake rate) 
[nmol m-2 s-1]: the equivalent of the instanta­
neous rate of ozone transfer per unit of leaf or 
ground surface area through stomata into the 
sub-stomatal cavity of leaves that may affect the 
plant's metabolism, i.e. resulting from the diffe­
rence between stomatal flux and the rate of 
ozone detoxification by the plant's internal 
processes. The flux/detoxification balance deter­
mines the ozone available to initiate further plant 
metabolic processes. 
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8) Effective dose [nmol m-2]: The integrated effec­
tive flux or uptake rate of ozone (see 7) over time 
(represents the equivalent of ozone "intake" 
sensu medical definitions that may affect the 
plant's metabolism). 

9) Deposition [nmol m-2]: cumulative amount of 
ozone deposited per unit of (ground) surface 
area over a specific period of time (linking 
processes of surface ozone flux to those of ozone 
adsorption (see 10). 

10) Adsorption [nmol m-2]: ozone deposition onto 
(and decomposition of ozone on) external plant 
surfaces (e.g. of leaves, stems, branches) or non­
plant surfaces over a specific period of time. 

11) Absorption [nmol m-2 ]: ozone deposition 
through stomata into the leaf intercellular air 
spaces over a specific period of time. 
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